Let C be a set of multisets that is closed under taking submultisets (i.e. when X ∈ C and Y ⊆ X, we have Y ∈ C); then C is a (simplicial) multicomplex. If every member of C is a set, C is a (simplicial) complex. We denote by F i the number of multisets of cardinality i in C. When the multiset of largest cardinality has r elements, the F-vector of C is (F 0 , F 1 , . . . , F r ). A complex or multicomplex is pure of rank r if (1) the multiset of largest cardinality has r elements, and (2) every multiset in C is contained in at least one multiset of C that has r elements. In 1977, in examining questions in commutative algebra, Stanley asked when an integer vector arises as the F-vector of a pure complex. Despite many partial results, this remains open.
